Environmental DNA (eDNA) metabarcoding is an increasingly popular method for rapid 31 biodiversity assessment. As with any ecological survey, false negatives can arise during 32 sampling and, if unaccounted for, lead to biased results and potentially misdiagnosed 33 environmental assessments. We developed a multi-scale, multi-species occupancy model for the 34 analysis of community biodiversity data resulting from eDNA metabarcoding; this model 35 accounts for imperfect detection and additional sources of environmental and experimental 36 variation. We present methods for model assessment and model comparison and demonstrate 37 how these tools improve the inferential power of eDNA metabarcoding data using a case study in 38 a coastal, marine environment. Using occupancy models to account for factors often overlooked 39 in the analysis of eDNA metabarcoding data will dramatically improve ecological inference, 40 sampling design, and methodologies, empowering practitioners with an approach to wield the 41 high-resolution biodiversity data of next-generation sequencing platforms.
Community-level parameters are described by weakly informative hyperpriors [28] . All 151 mean values for the above prior distributions were selected from a normal distribution and all 152 standard deviations were selected from a uniform distribution. 153 µ ~ N(0,10) 154 σ ~ Uniform(0,5) 155 Prior sensitivity was assessed by running the model with various prior parameterizations. 156 Posterior distributions were similar across all priors.
for a multi-scale model (Supporting Information 2) to assess goodness-of-fit, where values close to 0.5 indicate a good fit and values >0.95 or <0.05 indicate a poor fit. 163 We also adapted model selection and cross-validation calculations from [29] for multi-164 scale, multi-species occupancy models to determine the best model. We calculated the 
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In addition to the model described above, we implemented a model using data We assessed model fit using Bayesian p-values and diagnostic plots for all models but 249 present the results for the best model only. We obtained a Bayesian p-value of 0.51, suggesting 
